On carefully adding to the barium methyl-tartronate the molecular equivalent of dilute sulphuric acid, methyl-tartronic acid, CH3 C(OH) * (COOH)2 or iso-malic acid is liberated, and on evaporating the solution, rhombohedral crystals are obtained similar in appearance to those of Iceland spar. ' On heating methyl tartronic acid with hydrochloric acid it is resolved into carbonic acid and fermentation or a lactic acid; CH3.C(OH) (COOH)2 = CO2 + CH3CH(OH)-COOH methvl-tartronic or iso-malic acid a lactic acid
Methyl-tartronic acid, however, is not one of the constituents of proteid matter, but I suggest that its antecedents or generators are; and I shall endeavour to show that this hypothesis is true by considering First, what products are formed in plants in the earliest stages in the synthesis of organic matter, and Secondly, what products are furnished by the hydrolytic decomposition of proteid matter.
THE GENESIS OF ORGANIC MATTER IN PLANTS
The view which is now most generally accepted is that in plants CO2 entering by the leaves combines with H20 absorbed by the roots and from these glucose is said to be formed, a volume of oxygen equal to that of the CO2 absorbed being exhaled by the plant; the initial product being formaldehyde. This hypothesis was first advanced by A. von Baeyer.2 MM. Loew and Bokorny and Pringsheim have shown that in living plasma there is a substance which has the property of reducing silver salts, and for this reason is regarded as an aldehyde ; the aldehyde resulting from the combination in the plant of CO2 and H20. Pringsheim It has long been a subject of interest to discover how, by purely chemical methods, this reduction could be carried out, and various investigators have from time to time endeavoured, but unsuccessfully, to solve the problem. Malyl in I865, Lieben,2 Ballo,3 and others attempted it and were able to reduce the carbonates to formates, but no further. Recently, however, Dr. H. J. H. Fenton4 has succeeded by means of magnesium in reducing carbon dioxide to formaldehyde at a low temperature in aqueous solutions, demonstrating the truth of the above assumption. Acted upon by the contents of the living cell5 condensation of the aldehyde takes place, as is the case when it is acted upon by alkalies, and glucose is formed If, when the methyl-tartronic nitrile is decomposed, the intermediate products, methyl-tartronic acid and ammonia being formed, other substances are present such as the ketonic acids or the cyan-alcohols, RCH(OH)CN, the liberated NH3 will combine with them and on the decomposition of the methyl-tartronic acid, a lactic acid, and CO2 will be alone set free. This I suggest is the action which takes place during muscular contraction, an explosive outburst of the two products being the result: the NH3 combining with other constituents of the muscular tissue. The same products may be formed slowly when the muscle is at rest ; or if, when at rest, NH3 is set free from some other constituent of the muscular tissue the NH3 will combine with the methyl-tartronic nitrile forming a compound homologous with amino-malonic nitrile, namely, amino-iso-succinic nitrile, which by hydration can be converted into a alanine or amino-propionic acid and urea- Before proceeding to prove that methyl-tartronic nitrile (or its components) are constituents of fibrin there are some extremely interesting points regarding amino-malonic nitrile, and its derivative tartronic nitrile, which are worthy of reference and consideration.
By des-aminating amino-malonic nitrile in the usual way, that is by means of HNO,, it will be converted into tartronic nitrile Unfortunately he adopted an erroneous molecular formula for albumin (Lieberkiihns), an error which he corrected a few years later. He also committed himself to the statement ' that the albuminous molecule contains an urea group, and represents a complex ureide,' which is not entirely borne out by the facts and has probably discouraged many from carefully considering the results which he obtained. These experiments, as recorded in his first paper, consisted in heating i0o grammes of coagulated albumin with 200 grammes of crystallised hydrate of baryta and one litre of water (i) to a temperature of I00°C. under ordinary atmospheric pressure for I20 hours,
(ii) digesting them in an autoclave at a temperature of Io40-I50C.
He determined in each experiment the amount of NH3 liberated, and, from the amount of BaCO3 formed, calculated the quantity of CO2.
In both cases the amounts of CO2 and NH3 liberated were in the same proportion as those obtained from the decomposition of urea.
If Schutzenberger had been dealing only with such substances as amino-malonic nitrile, tartronic nitrile, methylamino, and methyltartronic nitriles his inferences would have been correct, but in his later experiments, in which the decomposition of albumin was more profound, this relationship between CO2 and 2NH3 entirely disappears. On evaporating the solution of albumin, freed from the baryta, a series of crystalline compounds were obtained, to two of which I will now call attention. He says, ' I have found at least two acids ' [in the solution of hydrolysed albumin] ' which by their presence prevent the complete precipitation of the baryta by means of carbonic acid, from the solution. They are either crystallisable with difficulty or not at all, are deliquescent and cannot be precipitated by nitrate of mercury. These characters make their examination and their separation extremely difficult. One of them has the composition of an isomeride of aspartic acid (C4H7NO4), already found by Kessler in the products of the decomposition of albumin by sulphuric acid, but differs from aspartic acid by being highly soluble in water.
